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Relationship between Glutamate Accumulation and Ethylene Synthesis
in Tomato Fruit during Ripening

Akitsugu Inaba, Akira Nakatsuka, Yasutaka Kubo and Reinosuke Nakamura
(Department of Agricultural Products Technology)

The effect of ethylene on the accumulation of glutamate in the fruit of normal
tomato (‘Rutgers’ and ‘Momotaro’) and ripening inhibitor mutant (rin) tomato
(Lycopersicon esculentum Mill.) during ripening was investigated. As fruit ripening
progressed, glutamate content in the fruit pericarp tissue increased greatly in
‘Rutgers’ but remained low and at constant level in rin tomato. Glutamine and
y-aminobutyric acid contents decreased gradually during ripening in both ‘Rutgers’
and rin fruit. Relatively high activities of glutamate dehydrogenase, glutamate
synthase and glutamine synthetase were detected throughout fruit ripening in both
varieties, whereas no relationship was observed between glutamate content and the
enzyme activities. Treatment of ‘Momotaro’ fruit with diazocyclopentadiene, an
inhibitor of ethylene action, inhibited the increase in ethylene production and
glutamate accumulation which are associated with fruit ripening, suggesting that
glutamate accumulation may be mediated through ethylene. However, glutamate
content in rin fruit treated with exogenous ethylene remained low and unchanged
until after four days. The results indicate that accumulation of glutamate in tomato
fruit is likely to be related to the ripening process apart from the direct role of
ethylene.
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Table 1 Changes in free amino acid and ammonia
contents in the pericarp tissue of ‘Rutgers’
and rin tomato fruits during ripening

Days after harvest

Composition Rutgers ¥in

0 5 10 0 5 10

Asp 0.30 0.39 1.08 0.48 0.48 0.37
Asn 0.78 0.55 0.51 1.27 0.97 0.81
Glu 0.12 0.88 3.28 0.22 0.33 0.19
Gln 2.91 1.87 1.32 4.81 3.27 3.00
Gaba 1.09 0.60 0.37 2.64 2.37 1.06
NH,* 1.39 1.59 0.58 1.62 1.84 2.25
(umol - g7

Table 2 Changes in the activities of glutamate dehy-
drogenase (GDH), glutamate synthase (GO-
GAT) and glutamine synthetase (GS) in ‘Rut-
gers’ and rin tomato fruits during ripening

Days after harvest

Enzyme Rutgers rin

0 5 10 0 5 10
GDH 43.2 25.4 38.5 23.3 33.2 21.3
GOGAT 2.4 1.8 7.0 1.1 1.5 2.4
GS 55.3 49.2 72.4 50.1 45.4 70.3

(nmol - mg protein~! + min™?)
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Fig. 1 Effect of DACP on ethylene production in
‘Momotaro’ tomato fruit during ripening.

Fruit were treated at mature green (MG) or turn-
ing (T) stages with 10 zL - L~! DACP gas for 1h,
and then ripened at 20°C. Vertical bars are SE of
the mean of three replications. When absent, the

SE bars fall within the dimensions of the symbol.
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Fig. 2 Effect of DACP on glutamate in ‘Momotaro’

tomato fruit during ripening.
The same fruit as shown in Fig. 1 were used for
glutamate analysis following ethylene measure-
ment. Vertical bars are SE of the mean of three
replications. When absent, the SE bars fall within
the dimensions of the symbol.
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Fig. 3 Effect of ethylene treatment on glutamate
content in rin tomato fruit during ripening.
Fruit were treated with 1000 zL - L~ ethylene for
24h, and then ripened at 20°C. Vertical bars are
SE of the mean of three replications. When
absent, the SE bars fall within the dimensions of
the symbol.
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